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Th^ cloning vectors of the state of the art 
suffer from the disadvantage of having to be maintained 
in a host strain which includes the LacI^ repressor in 
episomal form, or the CI repressor, in order to inacti- 
vate the promoter and prevent expression of the killer 
gene, thus leading to the death of the host strain. 

In addition, if it is desired to use this strain 
to produce a large nximber of copies of the cloning 
vectors, the repreejor will not be adequate for preven- 
ting either a selective pressure which modifies the 
cytotoxic activity of the vector or a "genetic lea}cage", 
that is to say expression of certain copies of the vector 
and death of the host strain. 

Consequently, none of the documents of the state 
of the art describes a cloning vector which can incorpo- 
rate large nucleotide fragments, which is easy to manipu- 
late and which can be producud by a microorganism on an 
industrial scale; that is to say, which can be produced 
in a large number of copies ay a microorganiam without 
bringing about the death of the latter. 
Objects t?t the in vention 

The present invention aims to supply a novel 
cloning and/or sequencing vector, And also its host 
strain, which are simple and relatively inexpensive to 
construct and produce, and which enable recombinant 
clones to ba selected directly, without buffering from 
the disadvantages of the aboveaentloned stat^i of the art. 

A particular object of the present invention is 
to obtain a vector which permit! specific and certain 
selection of the recombinant clones. 

Another object of the present invontion is 
directed towards obtaining a vector which permits the 
sequencing, amplification and/or charaoterizntion, uiing 
the same primer, of any foreign DNA fragmrittt (whatever 
its sise) in the recombinant clones. 

An additional object of the present invention is 
directed towards obtaining a vector which alto perm<*-s 
simple extraction of this foreign OHA fragaent from the 
recombinant clone. 
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A final objec': of the present invention is 
directed towards obtaining a host strain for the said 
vector which allows a large ntuaber of copies of the said 
vector to be produced withoat bringing about selection 
pressure which modifies the cytotoxic activity ol the 
said vector or causing the death of the host strain* 
rh^T^Mr 'teriatic elenents of the invention 

The invention relates to a novel cloning and/or 
sequencing vector which includes, incorporated into an 
autonomously replicating vector, at least one promoter 
nucleotide sequence and at least one nucleotide sequence 
encoding a fusion protein which is active as a poison, 
the said nucleotide sequence being obtained by fusing a 
coding nucleotide sequence which includes several unique 
cloning sites and a nucleotide sequence which encodes a 
protein poison. 

Preferably, the autonomously replicating vector 
is a recombinant virus or a recombinant plasmid such as 
a pUC plasmid. 

The promoter nucleotide sequence can cjo^rise any 
promoter, which permits expression of the nucleotide 
sequence encoding a fusion protein which is active as a 
poison. 

Preferably, this promoter nucleotide sequence 
consists of the Lac op^ron promoter* 

According to one preferred embodLment of the 
invention, the unique cloning sites (NC3) of the 
nucleotide sequencs which is fused to the nac otlde 
sequence which encodes the protein poison are ah from 
the remainder of the nucleotide sequence of the vector 
according to the invention. 

Advantageously, the nuclootide sequence of the 
gene which encodes the protein poison comprises all or 
part of the nucleotide sequence of the wild-type gene 
which encodes the protein CcdB. 

Preferably, the nucleotide sequence of the gene 
which encodes the protein poison lacks the cleavage site 
for the restriction ensyme SmaX* 

An ther aspect of the invention relates to a 
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procaryotic cell which is transformed with the clooing 
vector according to the invention. 

The invention also relates to a procaxyotic host 
cell for the vector according to the invention which 
possesses a chroaosomal I"* and an elevated transformation 
efficiency, and which possesses a mutation conferring 
resistance to the poison activity of the fusion protein, 
and/or which possesses a gene encoding a protein which is 
an antipoison to the fusion protein. 

Preferably, the procaryotic host cell for the 
vector according to the invention possesses a autation in 
the gene encoding subanit A, or in the gene encoding 
subunit B, of the gyrase, and conferring resistance to 
the fusion protein, and/or a gene which encodes the 
protein CcdA which is an antipoison to the fusion 
protein. 

Preferentially, the procaryotic cell is an 
Escherichia coli cell which possesses a mutation which is 
responsible for replacing arginine 462 with a cysteine in 
the amino acid sequence of the GyrA polypeptide of the 
gyrase, thereby conferring resistance to the fusion 
protein. 

Preferably, this procaryotic host cell also 
possesses the LacX* mutation* 

The present invention also relates to fragments 
of the vector according to the invention, in particular 
primers for sequencing and/or amplifying (for exan^le by 
PCR) the foreign nucleotide fragments inserted into the 
vector according to the invention. 

Prefarably, these priMts consist of sequences of 
from 10 to 30 nucleotides uhich hybridise to nucleotide 
sequences which are situated on either tido of the 
nucleotide sequence of the vector aooording to the 
invention which contains several unique cloning sites. 

A final aspect of the invention relates to the 
use of the vector according to the invention for aelec-» 
ting and sequencing recombinant clones. 

Britif <<ftfqript;lon of thti tigyMa 

- rigure 1 is a di^grammatio representatior f a 
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cloning vector according to the praaent invention. 

-* Figure 2 represents the nucleotide sequence of 
the gene ccdB, which encodes the protein CcdB. 

- Figures 3 and 4 represent the nucleotide 

i sequences which encode the fusion proteins of the cloning 
vectors pKILlS and pKIX.19, respectively. These sequences 
lire provided with a nucleotidfi sequence which contains 
multiple unique cleavage sites for different restriction 
enzymes. These cloning vectors pKILlS and pKIL19 wero 

3 obtained by in vitro recombination between the wild-type 
ccdB gene of the F plasmid and plasmids pUClS and pUC19, 
respectively. 

p^neri ptlon of a p referred eTwboHlTrwnt of the l^jrytjga 
According to the invention, the cloning and/or 
5 sequencing vector 1 includes, incorporated into an 
autonomously replicating vector 2, at least one promoter 
nucleotide sequence 3 and at least one nucleotide 
sequence 4 which encodes a fusion protein which is active 
as a poison, the said nucleotide sequence 4 being 
20 obtained by fusing a coding nucleotide sequence 5 (or 
polylinlcor) which encompasses several (multiple) unique 
cloning eites (MCS), and a nucleotide sequence (6) which 
encodes a protein poison. 

An autonomously replicating vector 2 is under- 
25 stood to mean any nucleotide construct^ such as a virus 
or a plasmid (preferably a recombinant plasmid of the PUC 
series), which is capable of being introduced into a 
microorganism, of recombining therein and/or of replica- 
ting therein* 

30 Figure 1 shows a diagrammatic representation of 

a cloning vector according to the present invention, 
which vector Is constructed from a plasmid of the pOC 
series (pUClS and pUC19), which is described by Morranuer 
St al (Construction of improved M13 vectors usln^ oligo- 

35 deoxinuoleotide-direoted mutagenesis, Gene, 26, pp. 101- 
106 (1983)) and by Yanisch-rerron et al (Improved M13 
pltage cloning vectors and host strains t nucleotide 
sequ noes of the M13mpl8 and pUC19 vect re, Gene, 33, 
pp. 103-119 (1985)). 
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A coding nucleotide sequence 5 encoa^eslng 
several (multiple) unique . cloning sites (HCS) Is under* 
stood to moan a short coding sequence (or polyllnlcer) 
which comprises several .cleavage sites for restriction 
enzymes. * . 

The advantage of having a polyllnker In the 
vector according to the Invention la that different 
clcnlug sites are located on a single short sequence, 
th«»reby permitting: 

- rapid sequencing and amplification, using the same 
primers, of any DNA fragment which Is Inserted Into this 
vector. 

- rapid extraction of the cloned fragment, facilitated by 
the proximity of the restriction sites. Thus, In contrast 
to the state of the art, this proxlsdty avoids 
sequencing, amplifying and characterizing useless 
fragments from other sequences of the vector according to 
the Invention. 

Nucleotide sequence 6 encoding a protein poison 
Is understood to mean any (vlld-type) nucleotide struc- 
ture encoding a protein which displays an activity which 
Is naturally poisonous and specific for one or more vital 
functions of a hpst cell. 

A protein poison Is also characterized by the 
existence of an antidote or antipoison, such as the 
proteins CcdB and CcdA, the protein Kid and Its 
antagonist Kls, the protein PemK and its antagonist PemZ, 
the protein Doc and its antagonist Phd, the protein RoK 
and its antagonist 8ok| and other poison molecules which 
a^e, or are not, of plasmid origin. 

In this case, the nucleot/.do sequence 6 encoding 
a protein poison consists of the wild-type gene CodB, 
which encodes the nrotein CcdB (control of cell death), 
obtained from the cod locus of the f plasmid (rigure 2), 

The cod locus of the f plasmid oovprises the two 
wild-type genes ocdA and ocdB, also termed B and 0, or 
letA and letD, which respectively encode proteins of 72 
and 101 amino acids (Bex et al, Nini-P e-«coded prot ins| 
identificati n f a new 10 .S Icilodalt ; species. BMBO 
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J. 2, 1853-1861 (1983); MiJci et al. Control of cell 
division by sex factor F in Sscherichia coli, X. The 
42.84-43.6 P segment couples cell divivion of ths host 
bacteria with replication of plassdd DHA, J. Mol. Bio*, 
5 174, 605-625, (1984)). 

In Escherichia coli, the CcdB protein of the F 
plasaid is a cytotoxin whose lethal activity is counte- 
racted by the protein CcdA (Karoui et al, Ba3!22, a mini-F 
mutation which is lethal to host cell and promotes recA- 
10 dependent induction of lambdoid prophage. EK30 J.2, 1863- 
1868 (1983); Ogura and Hiragt Mini-F plasaid gene that 
couple host cell division to plasmid proliferation, Proc. 
Natl. Acad. Sci. USA, 80, 4784-4788 (1983); Hi3ti et al. 
Control of cell division by sex factor F in Escherichia 
15 coli. Identification of genes for inhibitor protein and 
trigger protein on the 42.84-43. 6P segment, J. Mol. Biol. 
174, 627-646 (1984b)). 

The molecular mechanisa by which protein CcdB 
exerts its lethal activity haa been elucidated; protein 
20 CcdB is poisonous to DHA topoisonerase IZ. 

The type II DHA topoisomerases are essential and 
ubiquitous enzymes which alter the topology of the DNA by 
transiently introducing a double-stranded break into the 
DMA. During the stage of brea)c-religaticn, topoisomeraae 
25 IX forms an intermediate complex with its DHA substrata 
in which the enzyme is attached covalently to the 5' end 
of the cl<^aved DHA. Thie transitory intscmediate, in 
which topoisomeraie ZI is linked covalently to the DHA, 
has been termed the "cleavable cosplez* (Wang, DH\ 
30 topoisomerases, Anna. Rev, Biochem. 54, 665-97, 1985; 
Maxwell « Gellert, Mechanistic aspecte of DHA 
topoisomerases. Advan. Protein Chem. 38, 69*107, 1986| 
Ziiu, ^HA topoiscmerase poisons ai antitumor drugti Annu. 
Rev. Biochem. 98. 351-379, 1989). 
39 Both in eucaryotes and in pjocaxyotes, the 

cleavable topoiscmerase IX-DKA complex i« the target of 
powerful therapeutio agent*/ inoluding the antibiotics of 
the "quinolone* family, which aot on the gyraae 
(bActsrlal t poieomorase ZZ), and anticancer agents 
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(acridines and epipodophyllotoxins) , which act on the 
manznalian topoisomeraae XI • The therapeutic efficacy of 
the topoiscmerase poiacne is correlated with "-heir 
ability to stabilize the cleavable complex. 

DMA topoisomeraae II is an essential enzyme in 
all living entities and is very conserved in the evolu- 
tion of the species. The CcdB prot'^in thus displays an 
activity which is potentially cytotoxic for a wide 
variety of procaryotic species. 

The small size of the wild-type ccdB gene allows - 
it to be inserted into plaamids without increasing their 
size excessively and consequently allows large fragments 
of foreign DHA to be included therein. Furthermore, given 
its small size, the wild- type ccdB gene of the P plasmid 
contains very few restriction sites; it is, therefore, 
simpler to preserve the uniqueness of the multiple 
cloning sices (MCS) which are added to it. 

Unexpectedly, the inventors observed that the 
in-phase fusion of the nucleotide sequence 6, encoding 
protein CcdB, with the coding nucleotide sequence 
(polylinher 5), comprising several (multiple) unique 
cloning sites (HC3), gave a nucleotide sequence 4 which 
encodes a fusion protein which is active as a poison and 
which makes it possible, as a consequence, to produce 
vectors for the direct selectxon of recombinant plasmids 
(killer selection) • 

The plasmids which have been obtained allow 
doubly digested restriction fragments to be cloned in 
both orientations with respect to the lao promoter. 
Insertion of a restriction fragment into one of the 
unique cloning sites interrupts the genetic information 
of the gene fusion, loading to the synthesis of a gene 
fusion product which is not functional. Inssrtional 
inaotivatloo of the gene fusion ought always to take 
place when a termination codon is introduced or when a 
change is made in the reading frame. 

The cells which harb r an intact cloning vector 
of this nature produce a p Ison us fusion pr tein which 
is functional, and die. 
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Insertion c£ a foreign DHA fragment into one of 
the unique cloning eitea cf the oene fusion interferes 
with produdtioh of the poison. 

The cells which harbor a recoinbinant vector will 
5 be viable while cells which harbor an intact vector will 
not be viable. This killer selection, by simple culture 
on a solid aedium, makes it possible to eliminate cells 
which harbor a non-recombinant vector (non-viable clones) 
and to select recombinant clones (viable clones). 
10 wir^iBpii* Ts constructioa of the Plagmjd pTO^? 

The ccdB gene was amplified by PGR using, as DHA 
template, the plasmid pUX»B2208 (Bernard and Couturier, 
The 41 carboxy-terminal residues of the miniF plasmid 
CcdA protein are sufficient to antagonize the killer 
15 activity of the CcdB protein, Mol. Gen. Genet. 226, 297- 
304 (1991) as well as synthetic oligonucleotides. 

The synthetic oligonucleotide sequences were 
selected in such a way as to create an BcoRI restriction 
site on either side of the wild- type ccdB gene in order 
20 to be able to redone this gene in frame with the codons 
of the MCS19 xoultiple cloning site and to eliminate the 
initiation codon of tha native ccdB gene. The DHA resul- 
ting from the PGR reaction was digested with the enzyme 
BcoRX and cloned into the BcoRI site of the plasmid 
25 pUC19. The resulting plasmid, in which the BcoRI fragment 
was integrated in the orientation which permitted the 
ccdB gene, provided with the additional codons corres- 
ponding to the MCS19 multiple cloning sites, to be read 
from the Lac promoter, was termed pKIL2« Plasmid pXIL2 is 
30 lethal for a wild-typa bacterium (CcdB* sensitive). 

pXIL2 also poasesseo two SmaX sites, one in the 
multiple cloning sites and the other in the central 
region of the ccdB gene. The latter wad eliminated by 
site«directed mutagenesis* The resulting plassdd pJCZLS, 
35 having a unique Smal site, still has two BccRI sites. The 
BcoRX site downstream of the ccdB gene was eliminated by 
filling in its cohesive ends. 

Th resulting plasmid, pXIL19 (Figure 3), thus 
possessse a unique Bo HI restriction site within sequence 
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5, vhich ancompassf^.s the multiple cloning site. 
^^a»ipl *> Tt 8 const rnetion of the Dlaanid oKILlS 

The ccdB gene was asiplified by PGR using , as DNA 
ten^ilate, plasmid pKILl9 as well as synthetic oligo- 
nucleotides* The sequences of the synthetic oligo- 
nucleotides were selected in such a way as to create a 
Hindlll site oh either side of the ccdB geae in order to 
be able to redone this gene in frame with thr codons of 
the MCS18 multiple cloning sites. The DNA resulting from 
the PGR reaction was digested by the enzyme Hindlll and 
cloned into the Hindlll site of the plasmid pUClB. The 
resulting plasmid, in which the Hindlll fragment was 
integrated in the orientation which permitted the ccdB 
gene, provided with the additional codons corresponding 
to the MGS18 multiple cloning sites, to be read from the 
Lac promoter, was termed pKIL4. Plasmid pKIL4 is lethal 
for a GcdB"-sensitive bacterium. 

The Hindlll site downstream of the ccdB gene was 
eliminated by filling in its cohesive ends. The resultant 
plasmid, pKILie (Figure 4), possesses a unique Hindlll 
restriction site as well as a unique SmaX site (since 
constructed from pi;iLl9) # 

XT T » Constrt ietiion of the strains Ccdy and CcdB* 
In order to be able to maintain plasmids pKILlS 
and pKIL19 within a bacterium, the latter has to be 
resistant to the lethal effect of the fusion protein 
which is active as a poison. Unexpectedly, the 
chromosomal mutation 9yrA462 confers on the strains total 
resistance to the poisonous effect of the fusion protein* 
Moreover, since plasmids pKILlB and pXIIil9 derive 
directly from plasmids pUC18 and pUC19 and express the 
ccdB genes from the Lao promoter, it is preferable to 
maintain these plasmids in a £acl* strain. Thus, while, 
in our case, continuous overexpression of these genes 
does not exert a selection pressure in favor of certain 
mutati ns, the Laol^ strain allows expression from the 
Lac promoter to be reduced and conserves the bacterial 
Mchinery, thereby guaranteeing a rapid generation time 
(increased production f the vector by the strain). 
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The strain DI210 (Sadler et al Gene 8/ pp. 279'- 
300 (1980)), derived from the strain HBlOl tacX^, Lacl^ 
(Naniatis et al Molecular Cloning Laboratories Man. Cold 
Spring Baorbor Laboratory H.Y.), and characterized by a 
chromosomal !*> and increased transformation efficiency, 
was transformed with the plasmid pC0S2.i. This plasmid, 
which confers resistance to kanaaycin, carries the recA 
gene frcm Ervinia chrysanthemi 3665 and allows 
recombination in B, coli. A lysate of PI phage was 
prepared on a CcdB^ gyrA462, zei298::TnlO strain and used 
to infect the strain D1210/pCOS2.1. The transductants 
which were resistant to tetracycline were selected and 
tested for their resistance or sensitivity to the CcdB 
protein. One of the CcdB^ -transductants was then cured of 
plasnid pC0S2.1 and termed XIB22. 

Strain K1B22 constitutes an ideal host strain for 
plasmids pKILlS and pKIL19 whi]'^ strain D1210 constitutes 
the ideal host for selecting r^conbinant plasmids. 

Thus, 8tr2d.n KIB22 advantageously possesses an 
elevated efficiency of DHA extraction (cooparable to the 
yield of the pUC plasmids) and, unexpectedly, resistance 
to the fusion protein which is encoded by pKIL18 and 
PXIL19. 

Consequently, it is possible to use this micro- 
organism to produce the cloning vector according to the 
invention on an industrial scale in nunerous copies 
without causing the death of the said microorganism. 

The s'^dection is carried out simply by spreading 
the bacteria on a medium containing IPTG (Zsopropyl-*Beta* 
D*-thiogalactopyranoslde) as well as ampiclllin. 

Strain KZB22 was deposited with the Laboratorium 
voor Hiorobiologie-Bacteriinverzameling (LNO) 
[Microbiological Laboratory - Bacterial Collection] of 
the Belgian Coordinated Collections of Microorganisms 
(BCCM) under Ho. LMQ P*12601. 

The cloning v ot r pXZL19 was d posited with the 
Laboratorium v r M leculaire Biologie-Plasmidsn 
C llectie (LMBP) [Molecular Biological Laboratory r 
Plasmid Collection] f the Belgian Co rdinated 
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Collections o£ Kicroorganiams (BCCM) under the Bo. liiBP 
2781, 

These depositions were made in accordance with 
the provisions o£ the Budapest Treaty regarding the 
International Recognition of the Ceposition of Microor- 
ganisms • 
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(Xi) SEQUENCB DBSCRIPTIOMi SBQ ID NOi li 



ATOCAOTTTA AGOrtTACAC CTATAAAAOA OAGAOCCOTT 


ATonawrr TcnooArarA 


60 


CMJAOTOAT.^ TTATTOACAC 3CCCGOGCOA CCXJATOOTtlA 


TCCCCCrOOC CAOTOCACOT 


130 


CTOCPOTCAa ATAAAOTCTC CCOTOAACTf TACCCOOTOQ 


TOCATATCOO OGATOAAAOC 


110 


TOCCOCXTGA TOACCACCGA TATOGOaurr GTOCCOOTCT 


CCOTTATCOO GGAAOAAaTO 


340 


OCTOATCrCA GCCACCOCOA AAATOACATC AAAAACtSCCA 




300 


ATATAA 




306 



(3) IWFOPMATIOM FOR SIQ 10 MOi 3i 

(i) SBQUXNCB CHARACrsai3TXC3( 

(A) LfOJQTHt 430 base pairs 

(B) TYPlf nucleic sold 
iC) STRANDnmssi slitgle 



(C) TOPOLOGY: both 



(11) MOLBCOLS TYPB: Vm< (genomic) 

(111) AMTZ*SENSS: NO 

(vl) ORIGINAL SOURCE: 

(A) ORGANISM: ccdB gene of pKIL 18 



(x) PUBLICATION INFORMATION: 
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(K) RELEVANT RESIDUES IN SEQ ID NO: 2: FROM 1 70 306 

M PUBLICATION INFORMATION: 

(A) AUTHORS: Bernard, P. 

Couturier, M. 
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the )clller activity of the CcdB protein 
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(K) RELEVANT RESIDUES IN SEQ ID NO; 2: FROM 1 TO 306 



(xl) SEQUENCE DESCRIPTION: SEQ ID 2iO: 2: 

XTGACCATGA TTACGAATTC GAGCTCGGTA CCCGOOGATC CTCTAGACTC GACCTGCAGG 60 

CATGCAAGCT TGTCTTTGCA CTTTAAGGTT TACACCTATA AAAGAGAGAO CCQTTATCCT 120 

CTOTTTGTGG ATGTACAOAO TGATATTATT GACACSCCCO GGCGACOGAT GGTGATCCCC 180 

CrCGCCAGTa CACGTCTGCT GTCAGATAAA GTCTCCCOTO AACTTTACCC GGTGQTGCAT 240 

ATCOCGGATO AAAGCTGGCO CATOATGACC ACCGATATGO CCA G TGTGCC OOTCTCOCTT 300 

ATCGGGGAAO AACTOGCTGA TCTCAGCCAC COCGAAAATO ACATCAAAAA CGCCATTAAC 360 

CWATGTTCT GGCGAATATA AATGTCAGGC TCCGTTATAC ACAAGCTAGC TTGGCACTGO 420 



(2) INFORMATION FOR SEQ ID NOs 3 s 

(1) SEQUBNCS CHARACTERISTICS: 

(A) LENGTH: 416 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDBDNBSS: single 

(D) TOPOLOGY: both 

(11) MOLECULE TYPB: DKA (genomic) 
(ill) ANTI*5ENSB: NO 



(vl) ORIGINAL SOURCE: 



( 
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(A) ORGASnSKi ccdB gene of pKII, 13 
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(xi) SBQajSNCS DBSCaiPTICM: SEQ lO NO; 3s 
ATGACCATGA 7TACMCCUUS CTTGCATCCC TCCAGGTCGA CTCTJUSACGA TCCCCGGGTA 
CCGACCTCGA ATTCATTOCA GTTTAAGGTT TACACCTATA AAAGAGAGAfl CCGTTATCGT 
CTCTrrCSTGa ATGTACAGAO TtSATATT^TT GACACGCCGG OGCGACOGAT GQTGATCCCC 
CTGGCCaGTO CACX^TOCT GTCAGATAAA GTCTCCCGTO AACTTTACCC GGTGOTGCAT 
ATCGGGGATQ AAAGCTGGCG CATCATGACC ACCGATATGG CCfttfTgT GC C OGTCrCCGTr 
ATCGGGC3AAG AAGTGGCreA TCTCAGCCAC CGCCSAAAATG ACATCAAAA*. CGCCATTAAC 
CTGATGTTCr GGGGAATATA AATGTCAGGC TCCXTTTATAC ACGAATTAAT TCA(3TG 



SO 
120 
180 
340 
300 
36C 
416 
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CLAIMS 

1. Cloning and/or sequencing vector which is charac- 

terized in that' it includes, incorporated into axi autono- 
mously replicating vector (2), at least one promoter 
nucleotide sequence (3) and at least one nucleotide 
sequence (4) which encodes a fusion protein which is 
active as a poison, the said nucleotide sequence (4) 
being obtained by fusing a coding nucleotide sequence 
(5), which comprises several cloning sites, and a 
nucleotide sequence (6) which encodes a protein poison. 
2« Vector according to Claim 1, charftcterized in 

that the autonomously replicating vector (2) is a recom- 
binant virus* 

3* Vector according to Claim 1, characterized in 

that the autonomously replicating vector (2) is a recom- 
binant plaamid. 

4. Vector according to Claim 3, characterized in 

that the autonomously replicating vector (2) is a recom- 
binant pUC plasmid* 

5« Vector according to any one of the preceding 

claiibs, characterized in that the promoter nucleotide 
sequence (3) consists of the Lao operon promoter* 
6 • Vector according to any one of the preceding 

claims, characterized in that the unique cloning sites of 
the nucleotide sequence (5), which is fused to the 
nucleotide sequence (6) which encodes the protein poison, 
are absent on the remainder of the nucleotide sequence of 
the cloning vector* 

7* Vector according to any one of the preceding 

claims, characterized in that the nucleotide sequence (6) 
which encodej a protein poison comprises all or part cf 
the nucleotide sequence of the wild-type gene which 
encodes the protein CcdB. 

a* Vector according to Claim 7, ohartoteriied in 

that the nucle tid sequence (6) which encodes the 
protein poison lacks the cleavage site f r the restric- 
tion enzyme SmaZ* 

9. V ctor acc rding to any one f the preceding 
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claims, characterized ia that it corresponds to deposi- 
tion Ko, LMBP2781. 

10. Procaryotic cell which is transloraod with the 
cloning vector according to any one of the preceding 

5 claims . 

11. Procaryotic host cell for the cloning vector 
according to any one of the preceding Claims 1 to 9, 
characterized in that it preferably possesses a 
chromosomal V and an increased transformation efficiency 

10 and possesses a mutation which confers resistance to the* 
poisonous activity of the fusion protein and/or poasess^s 
a gene which encodes a protein which is an antipoison to 
th« fusion protein. 

12. " Procaryotic host cell for the cloning vector 
15 according to Cl&im 11, characterized in that it possesses 

a mutation in the gene encoding subunit A or in the gene 
encoding subunit B of the gyrase, conferring resistance 
to the fusion protein, and/or possesses a gene which 
encodes the protein CciX which is the antipoison to the 
20 friion protein. 

13. Escherichis coli cell according to Claim II or 
12, characterized in that it possesses a mutation which 
is responsible for replacing arginine 462 with a cysteine 
in the smino acid secjuence of the CyrA polypeptide of the 

25 gyrase, thereby conferring resistance to tne fusion 
protein. 

14. Cell according to any one of Claims II to 13, 
character i»ed in that it possesses the Ldol^ mutation. 

15. Cell according to any one of the preceding Claims 
30 II to 14, chareoterited in that tt is d-posited under Wo. 

LMGP-12601, 

16. fragments of the vtwtor according to any one of 
Cleims I to 9, oharsotetiied in that they consist of 
seguenoes of from 10 to 30 nucleotides which hybridize to 

3S sequences situated on either side of the nucleotide 
sequence (5) which comprises several unique cloning 
sites. 

17. Use of the ol nlng v ctor according t any ne f 
Claims 1 t 9 for selecting r comblnant ol nes. 



